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ABSTRACT 

This is an initial examination 
laboratory and field studies done in Israel on 
cognition-cultivating functions of media. The s 
highly explicit presentations of film-mediated 
imitated by observers, and that once imitated, 
and can serve as modified mental skills. Two la 
provide empirical support, A field study of M Se 
sought to determine if, in fact, a mass medium 
changes. The absence of an adequate control gro 
methodological technique of multiple regression 
finding^ of this complex study are that media c 
mental skills, and that given sufficient novelt 
stress, media does cultivate specific abilities 
is an important force in cognitive development, 
yet knovn about exactly how this takes place, w 
what conditions. Third, the distinction made be 
accomplish the function of modeling skills has 
support; and finally, the findings shov who lea 
modeling and who from skill activation. (KMC) 
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Tho poomblllty that rood In cultivate run U l skilU 

When tho effeotu of the maua modin, particularly TV, are dis- 
ouoeod, tho readily ovailnble SBoocintiono are "aggression", "family 
rolotions", "knowledgo" , "attitudes", "consumption", ond the like. It ie 
interesting to note thot most of tho reoearch, up to the present, con- 
cerned with the offocts of TV, deolt with nearly only three classes of 
factors i The typical contents o f commercial TV, particularly as they 
affeot attitudes, aggressive and onti-oooial behavior (e.g. Si^sen- 
hower, 19691 Feshbioh & Singer, 1971), knowledge, and the like (Schramm 
ot al # , 1961)| the televiewing situation,, particularly as it effects 
homework, family habits and tho like (e.g. Furn, 1971)} end the tech - 
nology of televising ~ outstanding in ito interest among educators 
(e.g. Allen, 197 1 )• as it af foots achievement. 

However* there is one factor whioh, for some reason, has received 
hardly any empirical treatment, namely — the coding system (i.e. the 
eymbolio-communicetional formats) of tho medium. It was Edmuud Carpeter 
(1960), followed later by Marshal: McLuhan (1964) who first drew our 
attention to the poesibility that the communicationol "language" of 
media may have unique effects of their own, above and beyond the effects 
of content or situations of exposure. Yet in spite of tho wide spread 
publicity of McLuhan f e writings, and possibly also due to his style, 
the question as to how (if at all) the "language" formats of media 
con affect one's psyche, wos never brought up to an empirical test. 

Still, the possibility has not csoaped the attention of re- 
searchers. Kunstcrborg 097?)t has observed as far back as 1916, 
that film ^externalises" our modes of recall, association ond thinking. 
Bruner (1961, 1 9^4 ) much later, speculated that man hae to develop 



internal systems to servo oo counterparts, of external medio and tech- 
nologies Thuo, medio nru not Juet the extensions of nan, but mon adopt 
himself* ^psychologically, to their novel demands, Olson (1970) speaks 
of intelligence as being okill in 0 medium, Kxponding this argument 
(1972 o,b) he assorts thot modin "cultivator montal skills. Feldmen 
(1972), taking a Piagetion point of view, theorizes that medio, ob well 
as other types of experiences, accomplish 0 "crystollizing" function 
in conceptual development, thus enhance movement from stage to stage. 

In short, as one can note, the possibility thot media affect 
cognitive skills has received some theoretical consideration, but with 
little empirical evidence to beck it up. In the present paper I wish 
to further exomine this cognition-cultivating function of media and 
provide initial findings from laboratory and field studies done in 
Israel* 

That different medio hove different typos of coding systems, or 
"language" formats, seems to be a common observation. It is quite ob- 
vious thot digitol codc?3, which characterise language and mathematics, 
ore very different from analogical codes of pictures, drawings, films 
and TV. Similarly, the spatial representation which constitutes maps 
is quite different from that of oeriol photos or of photographed land- 
scapes* Clearly, some media have more oimilor coding elements while 
others are more dissimilar. 

It could be possible to surest even n hierarchy of media end 

cleseoa of media according to the extent of their rhorod and dissimilor 

coding elements^* However, for our present purpose it suffices to ogroe 

on the assumption that medio differ not only in tc-rms of their teoh- 
] 

Particular choptoro in thu Forthcoming 1 974 NSSE Yearbook (D.Olson, 

ed.) deal more directly with this iaauu. 



nologies of transmission, but also (and perhaps more Importantly) 
In terms of thetr coding systems* or "languege M formats* 

Another assumption which we could safely make is that as 
coding systems differ, so do eleo the information extracting and 
procGBsing activities which are applied to them* In other words, 
the way ono extracts and procosaos information from one coding sys- 
tem is quite different from the way he does it from another ♦ The 
question of whether the resultant knowledge or meaning is, or is not 
the same, is somewhat irrelevant to this point* Indeed there is evi- 
dence to show that storage, recall, solution of problems, recognition, 
even kinds of mediators which are activated, differ as a function of 
the coding system, spatial arrangement or format structure of the in- 
put information (e.g. Paivio & Yarmey, J 966| Samuels, t?70f Pleming 
& Sheikhian, 1972? Brooks, 19681 Huttenlocher, 19681 )• 

Given these two assumptions, it follows that different modia 
(not technologies) have to call upon different modes of mental activity, 
and that these have to undergo constant changes as one is continuously 
exposed to now and changing coding systems. Could we undergo such 
changes as the result of exposure to media which challengo our mental 
capacities with new demands? Cross-cultural studies repeatedly demon- 
strate the high media-illiteracy of non-Western people* Yet, as ex- 

/inor eases 

posure to Western technologies and media also media-literacy develops* 
Does exposure to the media cause the shift from illiteracy to literacy? 
And if so, what constitutes that shift? As Lloyd (1972) observed I 
"Socialization in the Western pictorial mode is important although we 
are as yet unable to specify the precise dimensions of this experience" 



In another ploco (Solomon, 1 972) t I have argued that if learning 
to oopo with now coding syntems means the cultivntion of appropriate 
mental "counterparts" (Bruner, 19^1 > 1964) ^ theftbeooming media-literate 
entails more than Just looming some associations between formots and 
meanings. It could entoil internalization of the codo, its schematize- 
tion, rind its use as a "mental tool", mediotor or covert representa- 
tion. Thuw, exposure, to maps ought to lead to ohangos in spatial re- 
presentation and exposure to film-- to hotter ability to think in terms 
of the filmio codes or formats, Olson (1972a), reaches 0 similar con- 
clusion although by moons of a different rationale , suggesting that 
"experience has its effect on behavior through the information it pro- 
vides • V Any aotivity requires information for the guidanoe of every 
component in it. One acquires both the information provided by the ex- 
perience as well 09 the skills involved in its extraction. Thus, sit- 
ting on choirs teaches uo both about chairs as well as about the skill 
of sitting* 

Two major questions can now bo raised* First, can media be 
mode to cultivate mental skills, and if so how is this function ac- 
complished for different people? This is what I tend to oonsider an 
educational quest ioh« Second, do media, in fact, and particularly the 
mass modla, cultivate mentol skills? And if so, how is this accompli- 
shed? This is a developments question. 



Some preliminary uxporinonts 

To answer the first question, 0 norios of experiments was oar- 



riod out* In those experiments o particular coding element of film 
was chosen ond presented to children in varying degrees of explicit- 
noso. For exomplo, in one case we choso the olemont of tho eoom-in~ 
and-out on dotoils* This element is quite uniquo to film. However, 
tho psychological function that it accomplishes is apparently isomor- 
phous to tho skill of selecting percoptual details out of a complex 
and noisy Qon text. Thus, such a filmic element could be internalized 
end could bo .used as a covert mental schematized operation. In another 
Btudy we have used the element of laying-out solid objocts. This is 
loss unique to film, but the filmic range of codes, or formats, allows 
us to ley out even the most unusual objects, in quite simple ways* 
We hove reasoned that such highly explicit presentations of 
film-mediated operations, can be i mitated by observers, and that onco 
Imitated , they ore internalized and can serve as modified (or newly ac- 
quired) mental skills. Wo have contrasted 6Uoh explicit presentations 
with others (usually elides) which as we reasoned ooll upm or 
activate, rather than model ~~ the skill to be learnecJ# 

Our experiments indicated two things! (a) Exposure to films, 

i 

which explicitly model e particular operation that is pert of the fil- 
mic coding system, lead indeed to improved mastery of that operation* 
Learners showed improved ability to oerry out tasks which required the 
mental skill modeled by tho film. Thus, it appeared that a medium suoh 
as film, oa& modify mental skills. 

(b) Systematic intoroctions between learners 1 initial ability 
and explioitnees of presenting the operotton were found* The poorer 



tho mastery of the specific operation — tho more is learned from the 
highly explicit modeling presentation. The better the initial mastery, 
tho more is learned from a presentation that calls upon ono's already 
existing montal skills. These rosults, simplified for the purpose of 
thiB paper, are presented in figure 1« 
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Figure 1i Interaction bot*con learners' initial ability and 
two modes of using film to enhance nental skills# 



Wo wore in the poniUon to suggest that media can affeot mental 

skills in two ways i They q*n model an operation/ which may be interna- 
2 

lized by those who start out with poor mastery of that operation, vni 



2 

J*Si Bruner, while commenting on these results suggested that the 
modeling films enhenood the mental skills through M souf folding" them, 
rather than loading to tho interna) iaation of the model (private 
communication, Toronto, 1972). 
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they oan modify the operation by calling upon it, or activating it f in 
those of initial better mastery of it* 

Theoe findings suggest that media oan modify mental skill! a in 
differential ways. But do *:he mass media, in fact, lead to such cog- 
nitive changes? That Lb what the study of "Soaame Street" in Israel 
came to answer. 

A flvld study a The effects of "Seaamo Street" in Israel 

"Sesame Street", the educational, but commercial-TV like program, 
*08 originally designed for Araerioan 3-6 year old ohildren* What 
characterizes ther^e, in comparison with, say, Israeli children is the 
large quantity of commercial TV broadcasts which they oonoume daily. 
Acknowledging this fact, the producers of "Sesame Street" have tried 
very hard to present their educational messages via tlve rroat sophisti- 
cated, oommeroial-like programe, and make them resemble, in format, the 
most advanoed commercial TV programs. The educational messages them- 
selves were much more pedestrian and resembled the typical contents in 
every oommon kindergarten. 

When such a program was brought to Israel, whose children have 
had only a very brief exposure to TV with quite oldfashioned programs 
on it, the question of TV-literacy came immediately to mind. If the 
program's formats are geared to play upon the televiewing habits and 
to oell uptn the mental skills of the American TV generation, what 
kinds of mental requirements do they make to the relatively TV-il- 
literate Israeli children? More importantly* to what extent does 
exposure to such a program modify* or cultivate, specific mental skills 



in Israeli children? 

H ie important to noto thot the encounter of children, like the 
Israeli children of 19'M» with an extremely unique TV program like 
"Sesame Street", provides a rare opportunity for the study of the 
question of whether a median's specific formats do affoot mental 
skills under realistic und natural. comU.tionti. 

The study was rather complex nm\ only a few of its major find- 
ings will be reported hereof 5^7 children, aged five, seven and eight, 
end representing low income and middle olnssos, took part in the study* 
A battery of "TV-li terncy" tents wn.n developed following a careful 
analysis of the program's mout -outstanding formats* Thus, e.g. wo 
found that the show is highly T rnfimentcd. We reasoned, therefore, that 
it oplls U,P*n one* s skill of ^ynthusi zing the various elements and 
imposing some logic on it, llnnca, a test for this skill was developed. 
Similarly, we found th*t fchw ennorn in the program often takes tho 
viewer around objects to show liin iht: object f ron different points #f 
view* Vre hypothesized thu i the ■■ prodrim models th*i skill of changing 
one's point of view. Henco, a t«u;1 of this skill was developed. 

Other tests of addi tionfiJ skills, such disembodding a complex 



*A more derailed description cum bh found in G. Salomon et al • 
Educational Effects of "Sosttrio 'Jtrc^t" on Israeli Children (Brief 
Summary) . The ifebrew Uni vorsi ty of Jerusalem, Israel, September 
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figure, relating components to wholes, were developed. Some of those 
skilla we assumed to bo called upon and thus expected them to be cul- 
tivated in ohildren who had already some mastery of those or equivalent 
skills. Other skills were assumed to be modeled, and we expeoted them 
to be cultivated in children with initial poor mastery of them. 

However, sinoe the program had also specific instructional ob- 
jectives, we tested their attainment (using the ETS battery, Bell & 
Bogatz 1970)o8 well. We wanted to examine the extent to which attain- 
ment of the conteatual knowledge (the intended objeotives of the show) 
is related to cognitive ohonges resulting from the novel "language*' 
formats of the show. 

The exeoution of such a study poses many methodological probloms, 
not the least of whioh is the absence of an adequate oontrol group* We 
solved that problem by using the technique of multiple regression 
(Cohen, 1968} Walberg, 1 97 1 ) to analyze our data. This teohnique en- 
abled us to partial out variance which was due to background and 
initial ability differences, and to examine the extent to which dif- 
ferent amounts of exposure, and different components thereof , accounted 
for variance in learning. In other words, we asked, how much diffe- 
rence in mental skills and in the intended knowledgebases does 
exposure to the program make? 

Briefly stated, we have found, first of all, that exposure to 
the program has a significant effoct on TV-literacy mental skills* 
This effect was far larger on highly specific mental skills, such as 
Changing points of view or relating components to wholes, than on 
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more general abilities, or stylos, ouch no field dependency. Bui even 
in the latter caoe, cxponuro to the program Accounted for up to about 
10^> of the af tor-tho-show ability variance. In the former oases ex- 
posuro ffos found to account for up to 23fr of the varinnco. In eura, then 
exposure to a psychologically demanding p rogram as "Sesame Street 11 haa 
rather substantial cognitive consuiuancoa', thus indicating that TV does, 



apparently ^ cultivate certain mental skills. 



There were, of course, differences among the ago and SES sub- 
groups, Oldor children' worn morn affocted by the program's "language. 11 
formats than . omaller ones, and more v:ell- to-do children benefited more 
than low-income onec.. This comet) to no surprise 0 ay the older and the 
more well-to-do children worn more expo sod to the program. More impor- 
tant, thoy were mental ly... better.. equipped., from the. out est end JM|L JffldffiC- 
r>to#d thij show much better from the early days of its presentation, 
Indoed, it was not jheor amount of exposure to the? program, but rather 



JutKL. intelliflont viewin^ w hioh nado it h*«ve so profound a cognitive 
effect ,^ Naturally, into 1 1 i^on t viewing cannot exist without exposure 
but the latter can, pnd of ten does take \Aocq without the former. 

Another finding of the s;tudy further strengthens this point. Half 
the mothers of our five ynnr old group were urged to view the show with 



While, for instanno, onount of exposure over the four months period 
of the study accounted for hardly any significant portion of the 
learning variance, it w;in Uk knowlodfjo of what ho* beon seen to which 
' muc h of t lie V a rianc o c quid be aacri bo d , 



their children, explain it end elaborate on its meosogos. This did not 
moko much of o difference for middle-olaes children. Enoouraging 
their mothers to join them in viewing the show did not make them learn 
more or be more strongly affected. However, encouraging mothers made 
a large difference for the lower-class children, The result was that 
SBS differences, a dominant faotor in the non-encouraged group, ceased 
to play a role in the encouraged group. That is, lower and middle- 
class children benefited- to a similar extent as a result of encouraging 
their mothers. The active participation of the lower oless mothers 
made their children view the show more intelligently. 

Hew did the program oause the cognitive effects which we have 
found? Claiming that it is "novel" and "demanding" (in formats, not 
contents) explains very little. Thus, we have tried to distinguish, as 
beet as we oould, between those formats that modeled skills, and those 
which oalled upon skills. We hypothesized, on the basis of our former 
experiments, that while the less skillful children ought to benefit 
more from what is modeled, the latter ought to profit more from what 
oalls upon their skills. Indeed, wo found negative or zero correlations 
between pre- end post-viewing measures of skills which were modeled, 
meaning that the initially less skillful children learned more from 
what was modeled. On the other hand, we found positive correlations 
between pre- end post-viewing measures of those skills which were 
oalled upon, suggesting that the more ono mastered a skill at the 
outset, the more it was developed (see table 1). 



Tb.bVo * : Oorrolo tions bi.tv.i-un pre- nnd p \»y. t-vi«?wLn^ nbili tiou in the 
high exposure r.roup'.- " " ■ " ■ ; ; „" ' . ■ , ' • ' , ;. i , ■ • . ;/ ; 



Mont ul 
Skill 8 
which were 

called' 



, Toflt of 
\ 4 Picturo arrangement 
3. Field dopendoncy 
4 • Close-up Titm^-kihot 



.33* 



Mental 
ski lid 
which were 



5« Tost of changing points 

of view .01 
6» Components and Wholes *-.40** 



* P<.05 
** p<tOl 
n m 55 

Tivcso findings suggest conclusion that media cannot only 
be jnade to fffcot cognition, but that, under particular conditions, they 
do in foot have such effects. Furthermore, those are differential effects, 
interacting with children's capabilities. Less able ones are more af - 
fected when the TV "language" ' formats modol ' a skill, while initially 
better oble ones arc more affec ted when the formats call upon, or acti- 
vote, existing skills. In these respects, our findings in the "Sesame 
Street" study arc in full agreement with those obtained from the experi- 
ments . 

Finally, what .--about contontual looming ond mental cultivation? 
Two findir.ga suggest a close relationship between the two. Firstly, we 
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found littr ] ai oniihtf n *>■ i.v/o ' roupn of -vn'rinMou 'Ik- fori- the 

5<ro(?r»r. 'nii hrr\ r Mjivi:i 1«m| • Th* fih»nri<! • of nhiticmn took placu nlno after 
thr- bro f nJcisrt i'r;..v. f i« m^oji -v* -i ovr rviiJiir^ ;thi: liitlo-exr sure children. 
tivwoVf. r« 2£L PJLLi li!i£^II ll: ^ lllLL f i ' v lZiiL ' x f !0:;r r * t( > the progi*wih t ; mar.tory 

llJlJjLr JJ:JL^l^^Iii!L l:liLllLJL!ll L 0 r - n *' ' n . • lJ 2 * ^•^rniri/j . b<.<cnj»o strongly inter- 
rc 1 J^tori.. -The 1 ficoond rvrU-vant fi j.d i* lt \ tr*,\ th'jt, other things being cqu^l j 
e>x pyifwr* to M. :i riino . otroot " r i.iu t/r. i Idren be bnU.er able to lcorn 
froh -another iiu; t ru't t ionn I f L l:u -Th-'t. i.-, they w*:re better able to ox- 
tr.nct nrifl : pr'oc omo "i^i eriti f ic int orun lion prv.tiented to them via film, no 

h result of thei r e xposure to v '.l->:. r.. rj \ c--.. t « 

/.support the hypothesis 
Token together, tKor f . fw;/ find in:;?/ thn t "S'vmuo Street 11 did, in- 
deed, rtffoot TV-related rnc ntr 1 okill;;, anJ tha t these onco developed 
facilitate contentual learning from tb<: indium. 

Cone i u 1 i!\t\ R onarkn 

Mod in hove their of facta on huir.an beings • But this assertion 
neans very little. Specific cor.ponen tc> of media , such aa typical contents, 
situations of exposure, or particular technologies, have some kinds of 
effect on none types of people in r.onc social settings* To thi3 list of 
foe tor 3 and interactions, y/e have added ~- what we consider to be the 
very heart of nedia ~- the cognitive oJTocts of particular "language" 
formc/tsr>hioh characterize] one mciiim or another. 

An a result of oiu oxpc rimenta and field study, wo ore now a 
bit better able to claim that nodio pan made to affect mental skills* 
arid that given sufficient novelty: and cognitive a tress they do 



cuitivntc specific abilities. It bucket? now more evident that children- 1 8 - 
exposure to , nay, TV is a rathur important force in their cognitive dove- 
lopments , although we know yet too little to state oxaotly how this 
tokos place, with whom and under who t conditions. The distinction we have 
made between formats that accomplish the function of modeling skills, 
and those that coll upon skills, hns received empiricol support • The 
findings show also who learns more through modeling and who from skill 
activation. However, all this doeo not tell us yet what role media ploy 
in the overall process of cognitive development ♦ 

The study of "Sesame Street" in Israel provided a rare opportu- 
nity to see how media, in a non-laboratory setting, affects cognitions* 
But it would take a longitudinal cross-culttiral study to make us under- - 
stand the role modern media play in developing abilities* 

All said, we soom to discover that the "cooa-colonization" of 
the world, through the wide iisscmination of Western media , makes the 
world into 0 "global village", not only in terras of shored knowledge, 
interests, habits, aspirations and attitudes, but also in termy of shared 
mental skills • 
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